Sucrase-isomaltase and hexose transporter gene expressions are coordinately enhanced by dietary fructose in rat jejunum.
We previously demonstrated that the levels of mRNAs of both sucrase-isomaltase (SI) and sodium/D-glucose transporter (SGLT1) are modulated by dietary sucrose in the rat jejunum. In the present study, we investigated whether the transcription of the gene coding SI is regulated by certain types of monosaccharides. Force-feeding a fructose and sucrose diet, (40% energy as fructose or sucrose) gave rise to parallel increases in the transcripts of SI and intestinal hexose transporters (SGLT1, GLUT5, and GLUT2) within 12 h. Force-feeding a glycerol-containing diet also caused an enhancement of SI, SGLT1, and GLUT2 mRNA levels. However, feeding the diet containing glucose or alpha-methylglucoside generally did not increase the transcript levels of SI or the intestinal hexose transporters. Nuclear run-on assays revealed that fructose as well as sucrose increased the transcription of both SI and GLUT5 genes and that the transcription rates of these genes were unaffected by glucose. These results suggest that fructose (or a metabolite) is capable of increasing the mRNA levels of SI and hexose transporters in the small intestine and that transcriptional regulation might play a pivotal role in the carbohydrate-induced coordinate enhancement of SI and fructose transporter gene expression